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pertussis and these DC could acquire particulate antigen from the upper respiratory tract. 
Introduction
B. pertussis is a Gram negative bacterium that causes the severe debilitating disease whooping cough in infants and young children (1) . Despite the widespread availability of whole cell and acellular pertussis vaccines, infection still causes significant morbidity and mortality worldwide. Furthermore, adolescents and adults may act as reservoirs for the bacteria and can subsequently infect non-vaccinated infants (2, 3) . The bacteria colonise the nasopharynx, trachea and bronchial tree of the lungs. Clearance of the bacteria is dependant on IFN-γ, produced locally in the lungs, initially by infiltrating NK cells (4) , and then by Th1 cells (5, 6) . However, infection also induces antigen-specific Th17 cells and IL-10-producing regulatory T (Treg) cells (7) (8) . These Treg cells can subvert the development of adaptive immunity and delay clearance of bacteria from the lungs (8) .
Immature dendritic cells (DC) are located in almost all tissues of the body, including the various compartments in the lung (9). Following activation through pathogen recognition receptors (PRR), the DC mature and migrate to the draining lymph nodes, where they present antigen to resident naïve CD4 + T cells (10). DC can be subdivided based on the expression of the integrin CD11c, CD8α and CD45RA (11-16). It has been reported that CD11c + CD8α + DC can inhibit CD4 + T cell activation and proliferation by causing Fas-induced cell death (13, 14) . Based on these studies and others, it has been assumed that CD11c In the present study, we investigated the role of CD11c 
Materials and Methods
Animals
BALB/c mice were purchased from Harlan UK Ltd., Oxon, UK. Animal experiments and maintenance were approved and regulated by the university ethics committee and the Irish Department of Health.
B. pertussis challenge model
Mice were challenged by aerosol exposure to live B. pertussis. Virulent B. pertussis
Wellcome 28 was grown at 36 o C in Stainer-Scholte liquid medium. Bacteria from a 48 h culture were resuspended at a concentration of approximately 2 x 10 10 CFU/ml in physiological saline containing 1% casein. The challenge inoculum was administered to mice over a period of 15 minutes (1.5 ml/min) with a nebuliser in a sealed container within a class 3 exhaust-protected cabinet. This was followed by a rest period of 10 min. The course of infection was followed by performing B. pertussis colony forming units (CFU) on lung homogenates at intervals after infection (8)
Depleting and blocking antibodies
Hybridoma cells were obtained from the ATCC and secreted IgG that was purified from hybridoma supernatants using a MAbTrap affinity chromatography kit (GE Healthcare). The optimal concentration of antibody required to deplete greater that 95% of the relevant target cells was determined by titration. Briefly, mice were injected intraperitoneally (i.p.) with increasing concentrations of depleting antibody. The spleens of these mice were subsequently investigated for the target cell 24, 48 and 72 h post injection, by flow cytometric analysis. 
CD45RA
-cells were sorted from FL-generated bone marrow DC using fluorochrome-conjugated antibodies directed against the relevant surface antigens (eBiosciences).
Flow Cytometry
Cells were stained with antibodies directed against CD3, CD4, CD8α, CD8β, CD11c, CD40, H-2 K , I-A/I-E, CD1d, CD24, CD45RA, GR1, B220, CD103, CD205, CD80, CD86
(eBiosciences). Labelled cells were acquired using a CyAn flow cytometer (Beckman Coulter). T cell and DC subsets were determined by gating on viable forward versus side scatter gates.
Detection of Intracellular cytokines in activated T cells and CD11c + DC
Lung cells were activated with PMA (10 ng/ml) and ionomycin (1 μg/ml) in the presence of 
H&E staining of lung tissue sections
Lungs were removed from the animals and fixed overnight in 10% neutral buffered formalin.
Tissues were then processed overnight to paraffin wax and embedded. Blocks were sectioned at 4 μm and were stained with H&E by a Cot-20 automated linear stainer (Midite). 
In vitro activation of CD4 + helper T cells from B. pertussis-infected mice with DC
Statistical Analysis
Results, expressed as mean ± SEM, were compared using the Student's t test or by ANOVA.
P values <0.05 were considered statistically significant. (Fig. 1B-D) . The numbers of both DC subsets in the CLN increased dramatically between 4 and 24 h of aerosol challenge with live B. pertussis and steadily diminished thereafter to baseline levels (Fig. 1B, C) . Conversely, the number of CD11c + and CD11c + CD8α + DC increased in the lung from day 1 and peaked on days 5-7 of infection. The number of DC subsets in the draining lymph nodes and lungs declined to that in control mice after 14-21 days (Fig. 1B,C ). There was a small, but not statistically significant, increase in the frequency of CD11c + CD8α + DC in the TLN 3 days after B.
Results
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pertussis aerosol challenge (Fig. 1C ). However the number had returned to baseline values by day 5 ( Fig 1C) 3A , B). MHC class II expression was also enhanced with peak expression on day 3. A similar pattern was observed on CD11c + CD8α + DC in the lung, except that peak expression of these surface antigens was delayed by at least 24 hours when compared with the CLN (Fig.   3A , B). We also investigated whether CD11c (Fig. 8C) .
Transfer of FL-DC was associated with an enhancement, in the number of CD4 + T cells and B cells but not neutrophils infiltrating the lungs (Fig. 8D) . Although not statistically significant, this was a consistent finding over 5 separate experiments (data not shown).
Finally, the numbers of CD11c + or CD11c + CD8α + DC in the lungs of infected mice were not significantly altered by transfer of FL-DC, when examined 7 days after challenge (Fig. 8E) . (Fig. 9C) . Inhibition of CD103 constrained cellular infiltration into the lungs 21 days after challenge (Fig. 9D ). These findings suggest that pertussis infection is not clear, the findings suggest that they promote a protective Th1 response in the CLN and lungs, which is mediated by innate IFN-γ production. Therefore it is possible that CD103 might not be a marker of pro-inflammatory or regulatory DC per se but an integrin, which is involved with DC homing between mucosal surfaces and draining lymph nodes.
Blocking CD103 function in vivo impairs
In conclusion, we hypothesise that lymph node resident CD11c Results were compared using a student's t-test. * p<0.05, ** p<0.01, versus DC or T cell alone. 
